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(54) HIGH DENSITY OPTICAL DATA STORAGE MEDIUM 



(57) Abstract: 




PURPOSE: A high density optical data storage medium is 
provided to enable high density write and read by forming a fine 
focus light having the size less than diffraction limit and 
maintaining the size in the range of laser power. CONSTITUTION: 
A high density optical data storage medium includes an incident 
layer(1) to which a light transmitting a lens and focused is 
irradiated, a first super resolution layer(3) controlling spot size of 
the irradiated focus light, a second super resolution layer(2) 
controlling spot size of the irradiated focus light, and a record 
layer(4) recordable optical data, wherein the first super resolution 
layer and the second resolution layer change the spot size of the 

transmitting light by changing transmittance according to power of an incident light, and change the spot size of the 
transmitting light complementarily because the first super resolution layer and the second resolution layer are different 
from each other in threshold strength starting transmittance change. 
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^i*^^^^ «V€^2^ 39-1 

>H ^^-§-64 - S-il ft>tl 5:*|-o 1 1 5-?^906:s: 
7l £^<g=Al <a't!:^^<g -f-?--y ofj^e igos-S-lOlJl 
^i*^^'^lii^^T^f^^11*360-15^<^3^>ol-i^E3io^201J: 
-ir^l^l iii€^«l-7il-i-°1^^ *>3l-B6*1303X 

>H ^1 °>iT^ <g 51 *^^«^l-s^B 1 03* 1 804 J: 

^^^^ 

1-^1^1 -^i 2i-?-«]:i3*t!-°<Jol-34-S.l ■S-205:£ 
cfl ^ ^ ^ ^1 T^^-a-S- 1 80- 1 
^ el-'#£.^3£ A] ^.^-492^ 43/3 



(54) JL^.S. ^ ^M.^^ 



■7} cl-# fil-. l-*fl eflol;^! B|.^o) ^7].ofl ol-el- 2:S|l'?j-f' >il#37l7]- -f'7>*>JI Cf^ ^-f^^ 

;g-9-7> sdcf. -g- ^^(X )2l- rfl#«a!^ 711^^(na)# 7l^. ;«flAS^ ^«l-7Jl-i- ol-8-«V^Ai£ 
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"g-^^^ 2NAA O]^^ S.«?^£oflAiS^ 71^., 7^A§0] s.^ 7}^^7\] ^cf. 



S. 3a 

£. la^ iSfl^f-Sl <aAl.:^ 7j-2.a^ ^7>oll ^^-^^ i+EfH?! nzflaolcl-. 

S. Ib^ ;«m^ 3,^^%-^ «gA>:^ j^^o^ ^7].ofl 14=. x+E^Hfl I12flH.olc}.. 

£ Ic^ ^Sfl-I^-^S^ 3.7]o\] n}-^ -f-sf^Sl q-E^^ ZlEHHolcJ-. 

£. id^ ^i^B^f-fil ^^^}% -f-^l-^ ^^3.7]si\ ^^1- i+EfHB naflsoicf. 

£ 2a^ ^12^ 2:«H^*2l ■a/.].^ ^7H1 ttf-E- M-El-ia ZlSflffolc^.. 

S. 2b^ sl-^^Sl ^7>ofl nl-^ ^S. v+Ej-'a n2)l = olcJ-. 

£. 2c¥7 >f|2^ SJ^l-^ ^^Sl ^7>o!| nl-^ -f-sJ-^Sl ZL^S.o]t^. 

£ 2d^=r ^12^ <aAl.^ 44^2^ ^7H1 n^.^ ^3}.^ ^^^710] q-Efvfl ziEflHolcl-. 

E3a ^fl^l £ 3c^ -& ^"^oll tt^-^ >>>-§-sl-fe % ^iL^^nfl^Sl 7l-g-^>a cfl^^^i , £. Safe ^l-g^'-H*. 

£3bfe ^l2^Alo^l#. £ 3cfe ;«fl3^Alol]l- zfz)- ufE^-vflcf. 

S. 5a ^ 5bfe ^ % ^S.y^^'^^mm: E.>«>m^. £ Safe ^il ^^^S^]. S. 5bfe ^iL 7] 

£ 7a ^ 7bfe ^fll^ ^ ^12^ ^6fl^#* ^ ^&:^^^^m9 £■ 7afe ^11^3^1. S. 7bfe ^il 7] 

l:'a>^>f'2:;Hl2^2:«fl^f' 

3■.m^3.m^%-4■■7]^%^ 
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i^. 4^ X 21 7>-?-Alo> 7^5.".^^ 7>^ iHlol^H^ol 711^^ NA?1 tn«-^a:o)l 2) «ll ^l^S)5ll- "fl 5} ^ <H1 2) aV 
7>^(Fun Width Half Maximum : FWHMoJe)- ^) 3.7]^ 0.59 K /NAS ^°1^H. °l2)- 3L711- 
^ ^^^.^.S. :^'>S<^] 7}^^ ^iq-^(Spatial Frequency )21 2NA/X <ilcl-. ^s^^.^ ^^^^ «>1 

^ ^iL^I ^"11^121 Jl'gsa^-l- ^>a*V7l ^sfl^i^ J^^J- X » #ol7li4 7fl^^ NA» feol^ ^o] ^ 

^i}^. ZLS\t\- 7)-Al^ =400 nm)4 Ji NA(=0.85)-i- o)^^ Jl^£.5}-7> ^^51:2 Slfe ^^flfi) 



«ll^(super-resolution) «o>'a-8r % ^^i:^^S.S\ <U/^}^3!^S] ai-o.^] 4^. 7>7l^, ^ 

:ii ^ i B^'gS. ^iLl- 7flAg^ ^ ox^^ ^ 7l#^A-i, 7ie ^ ^a.^1^^^12) zzcfls. ^ll-g-«>^A-i 

:£ ^o] ji-as^l- ^ ^v^^ ^oflAi 7l^o)l al«fl ^7.]^ ^^o] o;(c]-. ia-<a# HlAi^ 7)1S.1- i 

^SVfe 3iSl)^-8- ^ ^a.?^<a-DB^]# ;^l<;Vt}- us Patent 5,153, 873-a- S.^]S. *M z)-*2l ^^^^^^ (thermochromic) 
^flS, ^^^'l^(photochromic) ^'flS., -^^^ ^flS. '^'?>'8'^d (optical bistable) ^^S., S.^ ^^^-*^(saturab 

le-absorption) ^flS., Jl*>(higher-order) H]^^ ^"^S. ^l|-§-^ nfl^l 2:«fl^ ^^SlSicf. :3.5m-, 

21 371s. #<a SI^M- ^«fl^^ ^2l-:t2l >i*37l7> Bl-^^ofl nl-51- ^711* ^ tiSJt:!-. ul- 

el-^i, ^ll^S* 7l^ Alo)l£ iix^37l :;H^l-7l- ^.^^ ^«i±i7l^ £fe 5lii7l^ ^ ^ ii:^-l^J-nl)*lll- jl'SS.^sV^cfl 
^^ll^ol US Patent 5.420.846 °11^1fe ^7j-io] ^^o)] a^s^ ^^^^.^o] M-El-xflfe 2iSfl^ 

♦ >^>-8-*H «^l5lt!- €-^1* ^^«V^ 1}-^>* ;«1lAl«:>ji Si o.q., ^fls^^oflAi 71-t-sl 2l-8-'a^7> ^*1 ^m^lolsi 
cl-. i4el-^i ^«11^# ^2i.:^2l >j;^37l7l- ^/^}^ s^^^ofl tti-e)- ^^sf^ «fl;i^ ^ SUfe Jici- s.^^<il ^^^2\ 

4^] 7} ja-^^cl-. 



^ «^2l o. ^o^^ cfll-;aa 7ll^^l- ^fe 71^, ;(l)^S-§- ^SI-^11- ol-g-SV^^AiS DflSlllfl 7)15. S-A^* 0I-8- 

SVO^ Sl^«}-7fl OlS>2l 3711- U]± ^^^^S.. ^iL2l 71^., 7llA^ofl A^5l^ Bilo]7-l S^^] •^^oflA^ Zl 3 

711- -fr^lsVol ji'Bs. 71^.21- 7i|>a^ 3.^ 7>^sV7)i sVfe ^s-^ «J zii- ^ ^.a.^l^t'11^11- >Hl^sVfe 53°lcl-. 
^^^21 ^Aj * ah-g- 

^^3* 'a>^l-^ 21-^21 ^7>ofl nl-sl- ^3}.;^ iii*37l ^^.^A^o] ^^s. JiL«-^ o.^ cl-^- ^ 7>>^1 3.^^ "11*11 ifl 



^ ¥ #21 2:«il>a-;«ils2l 1% -H-^^, ^^"11 # J^-^21 f'7>4 n?-ei- i«ll^# ^3).:g-2l ^^^3. 
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Hl^^^^h Jl^K third order non-linear optical effect)^ ^fe ^^l-^l^ %(self- focusing) ^"AS. 2.^ 



2NA/X oj^a-o^ i Aligs « ji e^igiofl/.^o^ 71^-, :e^A.;§^ 3.^ 7}^t}7\] ^c^-. 



7)- ^^ik &^*E) <^i^<^] ^%^°] i-<g^^ f^7K ^e^^j-^c^s) oiA^oiiAi ijt^ 

5. Ib-H] ■yA].:^ ii).^^2] f'7Hl ttf^ (P2> PI) 3L«ll-^#vfl ^^^S] ^a^^ o.^. u|.Efifl5icf. ^.^ 

ofl 2)S11 ^^£)<H ^Sfl^f-ofl -a^l-^ 7l-^Alo> :t 7j-2.7> ^ ol^^-o] cg^oflAi ¥^#<>] 

^^-¥-JiLcl- >5i-i:fl2j ^^(^#S21 ^ol7l- ^cfl^ AS. ?l)-¥-^7l- ^A^s^t^ -f-^-^Sl 37]^ ^^aV^ ^^^3] ^7H 

4e1- ^7>^Cf. 7>-9-Alo]- 7j-S.^iL3l <aAV ^Sfl^# 7^^^^7} ^^}7\] Sl^t^j O]^ £ IcOfl :£Al 

S. lc<Hl ^•E^■'a -f-^-?- ^■f-sf^'^l 29%. ^f-4^<^l 10 nmSl Ge-Sb-Te;^l -y- 

7flS.S ^ 7||S.» >«.>*sl-«^ ^^iX ) 650 nm^ eflol^^* 7ll^^(NA)7> 0.691 cfll-^a* ■S-«l-<^ 

4^1 ^-i- t^l f^<y- ^^^2] 3i;gc,] z)-z| X. /4, X /2. X ^ 2X <?] ^-foll CflSfl <^>5^'»I|^i ^3l7lE)S. 1 

5 nm S-^fl-^i^) 7j-:£^i-l- FDTD (Finite Difference Time Domain )«fl-^ "3* ^l-S-^V":^ ^ zt^]-^! aj 

Cfl a* IS ^^]^. ^%^Si\ 3.7\7\ 7^£^i7> 7>^Alo> ^iS-^El ^Sl-7|1 

-i- SZcf. ojs^- ^71) ^3f^21 FWHM i^^3.7]^ 3.7]7} <a^>^2^ FWHM 37] (~ X ) ol5l-<a ^ 

AV^ o.^ -f-^^S) 3.7]s<^ ^Jl, o]-^ol ^%^3\ 3.7M ^;^lSi<^l "a^^l-^Sl FWHM 3.7]% 7}-^* 1- SZ^. 
aSfl^^ofl Cfl^ <aAl-^ 3}-^^2l- -f-^^ a7msl ^ftTlll- £ Idofl M-E}-vfl5i'^. 



^12^ 3:5fl^#2l ^-f £ 2a<»D H-E)-vfl aVsq- ^a-O] "yAV^g- ^7Vofl 451- ^7j-£7> 5]t ^l^^l S)^ ^ 

%^o] ^7j-£ f^7H i4ei- ^#2^0.^ ^^^^ ^^d^ 7>^c^-. sisfl ^^s]o] ojav^v Eflo]^^ :g-ai 

JE 2bofl EAl§>^cf. £^oflA-1 Sl-#a^ <aA]-^ 7j-£oll u)-= l^5}-i^ ^Efl^ 371* JLA] sr)-^ C^] , £ 

AS. «aA>:^Sl J^^o^ ^7^ofl it|.= ^4^21 7j-£^i^ £ 2c<Hl £Al^ MVSl. ^^^cf. £ 2c2) 

:'llS.2l SV^-^ As2S3# aJ-^SV^I, <yA> ^n:^]7\ X =650 nm. NA = 0.6 U. nfl "a^^V 

31-^:131 ^7H1 ^3fl^# ^^■^?^l'^]^i2j 7^£^i^ Non-paraxial ^^o]^* ^-§-*foi ^IaV^ ^ ^ 

•a-^J-ESt^ IS. i^^tb ^^]^. 2:«ll'^i-#2l ^a-fi!!-^ cfl2:2lAS. ^^7J-H ol>a-o.^ «aAl.:^ J4i^l7l- f'7>^«>11 

itFel- ^2f^2l FWHM ^*37l7l- ^a-iL^-i- ^ ^ Si^^- ^l2^ 2:«l)'S-f^<^ cfl^ "g>^]-^ sF^qs]- 
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^^-^^y ^S.St\ ofls.^ Fluorans. Crystal violet lactone. Spiropyrans, Fulgides «gS.(clye)i4 Bisphe 

no! A, Octyl p-hydroxybenzoate. Methyl p-hydroxybenzoate, 1. 2, 3-triazoIes, 4-hydroxycoumarin deri 
vatives ^-Br (developer) Si -S-7l#^# SLtt VO a^}- ?>-S- €«>1^^ (transition metal oxide) 

£^ Cu2 Hgl4 . Ag2 Hgl4 s\- ■¥-7l^^#ol ojcf. 

S.^, ^^^-13 ^flSSl eflS-fe- Spiropyran, Spirooxazine, Azobenzene, Fulgide, Indigo, Diarylethene, Triarylm 
ethane, Diarylethene S.¥: Cyanobiphenyl, Cyanopheny! benzoute^f Jl^^V (Polymer liquid 

crystal) Stt 4— dimetnylaminoazobenzene, Thioindigos, 0— hydroxyben Silideneaniline, 0— nitrobenzyl, Di 
thizone metals, Spyropyran compounds, Triphenylmethane dyes, Halogenated silver ^2)- ^-S- Azo dyes # 

^-8: ^ f'^ ^21^ j7^xl-;il]s.o1| ^-tV€ ^^^llS. SE^ Cyanine dyes. Merocyanine dyes. Tripheny 

Imethane dyes, Rhodamine dyes, Phthalocyanine dyes, Naphthalocyanine dyes, P— oligophenylene, Exazole, 
Oxazole derivations, Stilbene derivatives, Coumarinic derivatives, Xanthene dyes ^ Oxazin dyes -W-^}- ^-g- 

BE^. ns.su cfls.^ AgZn, CuAlNi l-sj- ^o] ji>S— j7-«j-:^ ^^o]* S^¥t Ag jO 2)- ^^l 

#2^ ^sfll- ^tiVsl-^ ^flS Jl-^- ^^oll- ^tiVSl-fe ^'flSS.Ai Ge-Sb-Te, In-Sb-Te ^^3. 
:^Mo]s.:^] In, Te. Bi, Pb, Sn, Sb -f-sj- ^fls ^ o]^ S.^ ^'flS* 

;<fl2^ a.^ll'^^si oi^ollAi ^2:, ^^7> tJ^M- ^uv-s-o] :^7j-:£o^ ^7H1 t^sl- 

^^3l2)-71- ac^-. Hl^^ €^ ^flSS) c^lS.^ AsgSa.ja-Si, InSb sqofl Cu-SiO 2, N 

i-SiOz, Cu-Ni-Si02, CU-AI2 O3 -f-SJf B"^^) ^ Si02 7l;^]^ GaAs '?f;^>^( quantum dot)4 

^^Sf^ 7llS7> 2lo.T^ o^lS.^ CdS, CdSe, CdTe, ZnO, ZnTe -f-Sl II-VI^ ^^1" £fe Ga 

As, GaP, GaN, AlAs, AlP, AlSb III-V^ -B-elM- Resin ofl ^^7])S. ^o] SX"^. 



'i'gsV'a, ^'sIlHfil Cfll-^SI- -i-Sfl OJA}^ 7l-^AloV 7J-£^3£1, 7V^1^ ^]o]7.^ ^ 5| ofl A-] Si FWH 

M i*37l7l- 0.59\/NAS. ^<H^cf. ^7l^D|)^loj 7].;^ -^Hel^ ^^i-g- e^l^l^-l 4^^2l ^7H1 iil-g- 

.7] ^Sl- S-A^o] ^Jii^^ O.S cl-# f^al 7115.(2, 3)« <y^>f^(l)2]- 7l^f^(4) AVojoil ^a-^^^^s ^^sJ- 

^ A>-§-«-.^S.*<i 7]^%- (4)«fl ellol^-i^Sl ^J: i^3.7l7> Sl^tl-Til^ ol5l-7> 5l£S. ->ol^ ^A]o^ y]^ 

^ ^fl^s -a^t!- H7i« ^ sii^ ^71 -yAff^d)^ s^iojx^ 71:^#o.s-^ei -a^v 

^f-ofl 7M-g- SrSB-S-f-O)"! 7flAS-g- i*37lS #<^m 71*^ 7W£S. gj.^ ^Jo] ^cf. o]^ 3!:«ll^^2l ^^-^^ 
■1-41L> 3\^i^n ol§V 37121 «l-a- ^^-¥-^-¥-£1 -aol^ofl nl-el- Sl^lfe s-A^ol ^«fl^# ^.^-^El 7]S-f.ol ^^-rfl 
^.2.5. -321 l^H^ alfe ^flA|^*ll*<^l ^1^Sl7l i4)^oll3l. 71^- AHl^ >;^37l2l siofli 5ilol;^l 71- 

^^m. ^Zl-Al:?}- ^31 7ls.s:d^ ^^^1^ 7mnV32l 3.7]^ SZfe ^fl^|2l ^«fl^ol >h*a7l 

o)l ^cfl^ 2l^^f7l nfl^olcl-. £ 3b^ T^^^J-Dfl^H «VA>^(5)ol c^^ ^^]^]% M-El-vflr.1. S. 3c^ "fl^lSl ^^.a^, 
1^^^ -a^m-Hl ^.a-ofl 2l«fl AflAj :±i^a7l i=a-8- ^«11^#(3)^ 7l^#(4)3l- a}:A|-^(5)A>oloil ^^1^ ^aHU- 
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t^^. ^ &n^^%-S\ ^^-H-^tS ^§-S>^ t:fAl 3?fl ^ 7}7.]S. q.^ ^ SU'^. o]«V -S-^^s. ^sflaitl ^A]<fl# 



"fl ^A^^ ^ej. :^7^£(^^ -R-S)^ 71^. ^fl^35*^4°1lAi 371S1 ^^■¥-7> ^A^« ^ Sl£ 

^ ^el-<»> tl-i^. ^ 7fl><5, 7l^ol] nl-^ 2l-^^3l# £ 3aoll M-e|-V+ ^Al<:il<H) ^-§-s1-oi £ 5a ^ Sbofl 

WHM ?fl^ ^^-^ ^ ^^^21 FWHM ifl^* ^4E}->ficf. 



<a= zl-z^-ofl cflsfl -.^7j-£(^£) ol^oflAis, z|zj- . T33 ^ Ta^ , T23 (3-8: ^ 

sll'S-#, 'a-Y ^«fi^#^ M-El-ifli^, m ^ a ^ mask ^efl aperture ^Efl* M-e1-'3)5^- 5>^ -f- %■ 

A T = T2„ (Taa - T3„ ) 

71S.A1 ^«|j>S-#(2)xfl -f-^-?- ^A^<^ ^^fe- t1-^2|- ^o] a^^cf. 

A T = T3, (T2a - T2n, ) 

olS.-^Ei z|^^ ^A^o^ nj.^ ^:^#S^ ^^a^ o}^b} i«fl^#(2)2l §-e^7j-i olsHlAiS) 

^ sf:^ ^«fl^f'(3)Sl ^^^d-S ol^'HlAifi] -f-^^ «Al 7flS2l Aiaj_ ^ 7]^v^^] ^4^]^] ^aV^J^ c-il^ 



^. ■^f';^))^ ^^^6.^ Sn, Bi, Pb ^4 ^<^1 i'S— ^^olofl tt)-e}- ai^ *H7> 3.^ •8"§-&£7]- 

#^01^ .g^V/^ ;qlo1. ^Af. ^4^A^ ;HH» z]" ^a^^^H -^^1 0 ~ 0.5\ (X ^ a>^ ^o] 



14. ¥-8-^21 ^ll^S, 7]^Alo| ^^^Bll- £ 3a3l ^Ajc^joil £ 7a ^ Tb-Hl 7ll3f^ o.^ q-EfiflSii^. ^M.S] 7^ 

^JjAloflfe i 7aollAi -S- ^ Si^o] 7is.^(4)vfl 7l^^ Jg^ofl -^^l- 21-^^71- <?l7V^ofl u^-e^- 

'SH(7), 71S. Aloflfe £ 7b<HlAi -M- ^ 5l*<^1 71^.^(4)^ 7is.^£ ^A^# aj.4q7> '?l7>^o)l nj-e^ 

^11^ S.«fl^#(3)^ i*H7l 7]^* ^-^^l-M- ^12^ 2:«ll^^(2)'^ Sltb ^^3.7] S.^^^ ^7}t}3.S.(9) 
Alsf :^ol ^^^Tfl o1*VS^ ^^^^ 7]^ aHs. aV^^ ^ o][7fl ^ =aiLJ^^"fl^«^ ^Af^^ ^11^^ ;g-f , 

£ 3co11 £Alt!- ^*37l ^^.-g- ;Hn^ 2:Sfl^^(3)^ 71^.^(4)04 «Va).^(5) a1.o1<h] ^^]^ 

^ ^S. 7>^5Vi:+. ^ B1^<1| -H-^^ ^'flS 3:^21 <:ilS.fe ^ ^SH>S-# 7||SS. ^^^^11^ 

^^J^m-ol = 7il ^^^;<l|S^^ AV^Sl-al ;H12^ 7flS.S.fe ^^7j-S.7l- 7l j^^J) ofl A^ fi) <QAy^ 7^S.^x^ nj|^ 
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cf. t!-^ii7l^ (Write Once Read Many) ^ ^ *i^-1^J-"fl^]5l ^-f Te. Te^^l S^;^!- "^SCdye) ^-t 7] 

^# 711^5. A>^evi^, 5l±!i7l^(Rewritable)sl ^;*l-7l;«fls f- 

* 7]^%- 4S.S. AV^^ ^ Sic]-. 



tk^ ol* <a:S^ a7lS. ^ o]S.^ :^^S'^] 7]^r^}3.^ P]e]7} \ /2NA 

^l-8-^°ll 7l##m ^i2) ^Al-i ^«|) sflol;^-) 7%S. ■&<a^^2] SHI^IS. '^lit 



(57) ^^2) / 

1. 

^ =aiL» 7l#^ ^ Si^ 71 s.^^ i^SH cl-f' ^S2| :t ^a.^^^ "11*11^^1. 

>a-7l ;Hll^«fl^^ ^ ;Hl2^«fl^f'-8: ^>^>^2l i^ijqofl n^-s}. ^^3^#ol ^^s]-<^ ^^fslfe ^21 ^b^ay]* ^^aI?]!^. 
^1119-<^1 Si<^^i. ^7) ^ ;Ml2^«fl^f^* ^7H tq-e]- ^jq-^sl >^^37l7> ^71-sl-o^. 

;M122:SH^^21 TlH-^S^^] <^1^ 71^ olSl.2) i^^ofl o;i^ JJ^^ ^ ^S.^^^ nfl^]. 

3. 

^12«J-<H1 o^o^Ai, ^7l ;^n2i«fl^# ^ ^I23:«ll>a-^^ ^7J-H(afe ^S) ol>y-oJ|Al ^2:^, ^^ol) 

21* ^g-Sj-^AjSl •i-<a^^ ^^1- T^'S}-*l-fe ^IlSSAi SL-^-JL^ £^ jlAj-^>a-;^ ^o]^ *>7lx4 ^^1- 
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J^^^Sl ^^71-011 ^2^:^2^ ^^3.7]7} 

5. 

^l4l}ofl SI-^^I. ^7) ;^ll^Sll>a-f'^ ^^^^(SL¥r -S-S) o]^6\]A^ ^i^, ^^ofl 21 f}- ^■^^3] l-<g 

^^Sj ^S^* ^aVsV^ JL-^-^^ Jl^-^-a-^ ^c,)* sl-Tiul- ^^1- ^sfls. ^^^hVsV^ ^^^^flS.. ^ 
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